Gas Generating Device 



Technical Field 

The invention relates to a gas generating device comprising a gas generator 
which has an outer housing, and a gas conduit pipe which is connected to the gas 

generator and via which a gas flows out from the gas generator. § 

\ 

\ 

Background of the Invention 

Gas generating devices for safety arrangements on a vehicle have, in part, gas 
conduit pipes which have the advantage that the gas generator can be arranged 
further away from the gas consumer (e.g. gas bag or belt tensioner). Furthermore, 
gas conduit pipes also make possible an outflow to the consumer which occurs 
across a larger area and is more uniform, e.g. in the case of a window bag having 
a large area, in which a gas conduit pipe with lateral outflow openings distributed 
over its length may extend into the interior of the window bag. 

With regard to an unintentional activation of the gas generator during 
transportation or storage, the gas generators are to be constructed so as to be 
neutral with respect to thrust in the non-installed state. DE 100 33 319 Al 
describes a generic gas generating device, in which according to Fig. 3 a tube 
having a flange is fastened from outside to one side of the outer housing. The tube 
carries latching hooks which engage into openings in the outer housing. 

Brief Summary of the Invention 

The invention provides a simply-constructed gas generating device which 
makes possible a good and gas-tight fastening between the gas conduit tube and 
the outer housing. What is more, it is not only intended to allow a simple and safe 
assembly of the individual parts, but also a simple transport of these individual 
parts. According to the invention, this is achieved in a gas generating device 
comprising a gas generator which has an outer housing, and a gas conduit pipe 
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which is connected to the gas generator and via which a gas flows out from the 
gas generator. The outer housing has at least two openings via which the gas 
conduit pipe is fastened to the outer housing and through which the gas can flow 
out in a non-installed state of the gas conduit pipe (when the gas conduit pipe is 
5 not mounted to the housing). The gas generator is neutral with respect to thrust in 
the non-installed state. The gas conduit pipe projects into the interior of the gas 
generator via at least one of the openings. In the gas generating device according 
to the invention, the openings in the outer housing have a dual function, by on the 
one hand serving for fastening the gas conduit pipe and on the other hand at the 

1 0 same time serving as outflow openings for the gas when the gas conduit pipe is 
not installed. This allows the gas generator and the gas conduit pipe to be stored 
and transported separately, and the gas conduit pipe to be fastened quickly and 
simply to the gas generator shortly before the final assembly. In the transport 
state, therefore, the gas conduit pipe is not fastened to the gas generator, which 

1 5 makes it simpler to construct the gas generator so as to be neutral with regard to 
thrust. The neutrality with regard to thrust usually no longer exists in the fastened 
gas conduit pipe. Via at least one of the two openings, the gas conduit pipe, 
contrary to the teaching of DE 100 33 319A1, projects into the interior of the gas 
generator, which improves the arranging and fixing in position of the gas conduit 

20 pipe; the gas conduit pipe may also extend through both openings and through the 
entire outer housing. 

By the gas conduit pipe projecting at least into the interior of the gas 
generator, preferably even projecting right through the outer housing, an extensive 
sealing of the openings can be achieved relatively simply, when the gas conduit 
25 pipe is installed. It is to be stressed, however, that in certain embodiments it is not 
necessary to achieve a complete sealing between the outer housing and the gas 
conduit pipe if, for example, for reasons of cost small leakage flows are tolerable. 

When the gas generator has a central axis and the two openings are arranged 
diametrically hereto, a neutrality with regard to thrust is in any case ensured with 
30 respect only to these two openings. However, it is to be stressed that it would 
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theoretically be possible to also provide further outflow openings in addition to 
the two openings associated with the gas conduit pipe, if for example the gas 
generator is housed in one chamber of a gas bag and the gas conduit pipe leads to 
another chamber. 

5 Furthermore, the two openings may, however, also be the only outflow 

openings of the gas generator with the gas conduit pipe being not installed. 

When the gas conduit pipe extends into the interior of the gas generator, it can 
be useful for the gas conduit pipe to have lateral inlet openings. 

A possibility for simple fastening of the gas conduit pipe consists in that the 
10 latter has a stop at one end, projecting out from the outer housing, and at the 
opposite end a clamping device, e.g. a nut. The stop may, for example, be a flange 
formed by deforming the pipe, the outer housing being clamped between the 
flange and the nut. 

An axial end of the gas conduit pipe may be closed, if appropriate. 

15 An embodiment of the invention makes provision that the gas generator is 

constructed so as to have at least two stages and the gas conduit pipe is arranged 
between the at least two stages, i.e. forms the common outlet of at least two 
stages. . < 

In this respect, a common outflow space can be provided between two stages, 
20 into which the gas conduit pipe opens. The "stages" are either, in a purely 
pyrotechnic gas generator, the combustion chambers or, in a hybrid gas generator, 
the chambers filled with compressed gas. When the outflow space lies between 
the two stages, i.e. between the combustion chambers or the chambers filled with 
compressed gas, the gas conduit pipe can also act as an intermediate wall between 
25 the two stages, which prevents an ignition transfer or an opening of the opposite 
chamber, when only one stage is to be activated. 

The gas conduit pipe may also act as a kind of filter, when its inlet opening is 
not immediately facing the gas flow from at least one combustion chamber or a 
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chamber filled with compressed gas, for example by being arranged 90° to the gas 
flow or even facing away therefrom. 

Brief Description of the Drawings 

- Figure 1 shows a longitudinal sectional view through a two-stage gas 
5 generator of a gas generating device according to the invention in a non-installed 

state of the gas conduit device, 

- Figure 2 shows a view of the gas generator according to Fig. 1 from above or 
from below, 

- Figure 3 shows the completely installed gas generating device according to 
10 the invention, 

- Figure 4 shows a longitudinal sectional view through a gas generating device 
according to a further embodiment, and 

- Figure 5 shows a variant of the embodiment according to Fig. 4. 
Detailed Description of the Preferred Embodiments 

15 In Fig, 1 a gas generator 10 is illustrated, which has an outer housing 12. The 

gas generator 10 is a two-stage tubular gas generator, the first stage of which is 
formed by a chamber 14 filled with compressed gas, and the second stage of 
which is formed by a chamber 16, likewise filled with compressed gas. The 
tubular outer housing 12 has openings at its axial ends, via which the igniters 18, 

20 20 project into the interior of the associated chamber 14 and 16, respectively. 
Plug-like closures 22, 24 seal off the chambers 14 and 16, respectively, to the 
exterior at the ends. 

The chambers 14, 16 have a common outflow space 26 arranged between 
them, towards which they are each sealed off by means of a membrane holder 28, 
25 30 and associated membranes 32, 34 fastened thereon. 
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The outer housing 12 has a groove-like depression in the region of the 
outflow space 26. At the base of this depression, two continuous openings 40, 42 
are provided in the outer housing 12, diametrically arranged with respect to the 
central axis A of the outer housing 12. 

5 The two openings 40, 42 are arranged axially half-way between the 

membranes 34, 36. 

The gas generator 10 is constructed so as to be, in itself, neutral with respect to 
thrust. The only outflow openings for the gas becoming free on ignition of at least 
one igniter 18, 20 are formed the openings 40, 42, As these have the same 
10 diameter and are arranged diametrically with respect to each other, no thrust 
occurs in the case of an unintentional activation of the gas generator during 
transportation or storage. 

In Fig. 3, a gas generating device is illustrated, which consists of the 
previously described gas generator 10 and a gas conduit pipe 50. The gas conduit 
15 pipe 50 is only illustrated at one end, i.e. partially; with its longer section, it 
extends to a gas bag, not shown, or to another gas consuming device. The end 
which is shown is constructed so as to be linear and extends, in the state shown in 
Fig. 3, fastened to the outer housing 12, at right-angles to the central axis A. 

Before the installation of the gas generating device into the vehicle, the gas 
20 conduit pipe 50, the external diameter of which corresponds substantially to the 
internal diameter of the openings 40, 42, is inserted through these openings 40, 
42, until the free end 52, which is provided with an outer thread, projects again 
from the outer housing 12. At the opening 40, the gas conduit pipe 50 has a bead 
54 acting as a stop, with which it lies against the outer housing 12, With a 
25 clamping device in the form of a nut 56 screwed onto the outer thread at the free 
end 52 of the gas conduit pipe 50, the outer housing 12 and the gas conduit pipe 
50 can be braced against each other and fastened to each other. The end 52 of the 
gas conduit pipe 50, provided with the outer thread, is closed for example by 
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means of a plug. Via the gas conduit pipe 50, the openings 40, 42 are largely or 
even completely sealed off towards the exterior. 

For better sealing, O-rings can be provided between outer housing 12 and gas 
conduit pipe 50. In addition, in the region of the bead 54 and the nut 56, a 
5 flattening of the outer housing 12 is also conceivable, by deforming or by 
working. 

In the section which is present in the outflow space 26, the gas conduit pipe 50 
has several lateral inlet openings 60 which, in relation to Fig. 3, point into and out 
from the plane of the drawing, i.e. are at approximately 90 degrees to the planes 
10 formed by the membrane 34 and the membrane 36. The inlet openings 60 are 
therefore not immediately facing the chambers 12, 14. 

The mode of operation of the gas generating device is explained below. The 
gas generator 10 is housed in any desired receptacles for transportation or 
subsequent storage, without devices having to be fastened to it to ensure neutrality 
1 5 with respect to thrust. 

At the car manufacturer, as explained, the gas conduit pipe 50 is then fastened 
to the outer housing 12. The gas generating device is thus installed into the 
vehicle. 

In the case of an accident, either one or both igniters 18, 20 are activated. The 
20 resulting pressure waves destroy the associated membrane 34 or 36, so that the 
generated hot gas and the stored pressurized gas from the chambers 14, 16 are 
mixed and arrive into the outflow space 26. Owing to the inlet bores 60 arranged 
to the side of the main outflow direction, a type of filter effect is produced. Hot 
particles can therefore be held back in the gas generator 1 2 and do not arrive into 
25 the gas conduit pipe 50. The hot gas flows via the inlet openings 60 into the 
interior of the gas conduit pipe 50 and to the gas consumer, e.g. a gas bag or a belt 
tensioner. 
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The gas conduit pipe 50 also has an additional function, namely when only 
one igniter 18, 20 is activated, or the igniters 18, 20 are activated staggered over 
time. Then, in fact, it must be ruled out that via the generated pressure wave the 
membrane 34, 36 not associated with the stage of the activated igniter 18, 20 is 
5 also destroyed. The outflowing gas from the activated stage in fact partially 
rebounds on the gas conduit pipe 50 and can at least not directly strike onto the 
membrane 34, 36 which is not to be destroyed. This effect can be further 
intensified if, in relation to Fig. 2, the exterior of the gas conduit pipe 50 reaches 
close to the inner face 70 of the outer housing 12. 

10 Other fastening mechanisms than those illustrated would be, for example, a 

kind of tapered seat of the gas conduit pipe 50 in an opening 40, 42 or, for 
example, snap rings or the like. Furthermore, it would also be conceivable to use a 
screw instead of the nut 56 and to have the end of the gas conduit pipe 50 
terminate in the interior of the outflow space 26. The screw could then be screwed 

15 into an internal thread at the end of the gas conduit pipe 50 and would also serve 
to seal the gas conduit pipe 50. 

The openings 40, 42 also do not have to be circular; other shapes of opening 
can also be provided, which for example are also suitable for ensuring a given 
alignment of the inlet openings 60 to the central axis A. 

20 It is also to be stressed that the gas generating device is not restricted to a 

multi-stage gas generator or to a hybrid gas generator. It would also be possible to 
provide the special arrangement of the openings 40, 42 and the gas conduit pipe 
50 mounted therein in a purely pyrotechnic gas generator or in a single-stage gas 
generator. 

25. A gas generating device with a single-stage, purely pyrotechnic gas generator 

is illustrated in Fig. 4. The combustion chamber has reference number 80. An 
angled disc 84 with through-flow openings is arranged upstream of the 
combustion chamber wall 82. In the outflow space 26, a filter 86 is arranged 
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around the gas conduit pipe 50, which, however, can also be omitted. The gas 
conduit pipe is fastened to the outer housing 12 by a stop in the form of a pin 88. 

In Fig. 5 it can be seen that the inlet openings 60 face completely away from 
the combustion chamber 80, whereas in Fig. 4 they still lie at 90 degrees to the 
5 outflow openings 90 in the combustion chamber wall 82 and hence 90 degrees to 
the central axis A of the gas generator 10. In this embodiment, a securing ring 92 
serves as a stop. 



